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Validity of the Previous Day Physical Activity
Recall (PDPAR) in Fifth-Grade Children
Stewart G. Trost, Dianne S. Ward, Ben McGraw,
and Russell R. Pate
This study evaluated the validity of the Previous Day Physical Activity Recall
(PDPAR) self-report instrument in quantifying after-school physical activity behavior in fifth-grade children. Thirtyeight fifth-grade students (mean age, 10.8
f 0.1; 52.6% female; 26.3% African American) from two urban elementary
schools completed the PDPAR after wearing a CSAWAM 7164 accelerometer
for aday. The mean within-subject correlation between self-reported MET level
and total counts for each 30-min block was 0.57 (95% C.I., 0.51-0.62). Selfr&orted mean MET level during the after-school period and the number of 30rnin blocks with activity rated at 2 6 METs were significantly correlated with the
CSA outcome variables. Validity coefficients for these variables ranged from
0.35 to 0.43 (p < .05). Correlations between the number of 30-min blocks with
activity rated at 2 3 METs and the CSA variables were positive but failed to
reach statistical significance (r = 0.19-0.23). The PDPAR provides moderately
valid estimates of relative participation in vigorous activity and mean MET level
in fifth-grade children. Caution should be exercised when using the PDPAR to
quantify moderate physical activity in preadolescent children.
Promotion of lifelong physical activity in children and adolescents is a priority
area for public health authorities (4, 6, 14). Yet, without precise, well validated
measures of physical activity, it is difficult for researchers and-or practitioners to:
(a) document the frequency and distribution of physical activity in defined population groups; (b) identify the psychosocial and environmental factors that influence
youth physical activity behavior; and (c) evaluate the effectiveness of programs to
increase habitual physical activity in youth.
To date, a wide range of methods have been used to quantify physical activity
behavior in children and adolescents. These include self-report questionnaires, direct
observation, heart rate monitoring, activity monitors, and doubly labeled water (3).
2owever,dueat_oOtheir_10wcost and ease of administration, self-report questionnaires
are the most commonly used method for quaniifj?iig p ~ c C ~ t i v i t y ~ ~ - - - population-based research (3, 15).
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The Previous Day Physical Activity Recall (PDPAR) is a self-report instrument designed specifically for the cognitive abilities of children and adolescents.
To help studentsrecall their past behavior accurately, the previous day is segmented
into 30-min time blocks that, in turn, are grouped into broader time periods such as
morning, lunchtime, afternoon, and evening. To further enhance the quality of the
data recorded, the instrument provides a numbered list of commonly performed
activities grouped into the following broad categories: eating, sleepinglbathing,
transportation, work/school, spare time, playlrecreation, and exerciselworkout.
To date, only one study has assessed the psychometric properties of the
PDPAR. Weston, Petosa, and Pate (25) evaluated the reliability and validity of the
PDPAR in a sample of predominantly white junior and senior high school students. The correlation between relative energy expenditure as estimated by the
PDPAR and pedometer and Caltrac accelerometer counts was 0.88 and 0.77, respectively, indicating a high degree of instrument validity. The test-retest reliability coefficient for the PDPAR administered twice within one hour was an impressive 0.98.
The short recall period and design features of the PDPAR make it a suitable
candidate for use among elementary school children. However, to date, the validity of the PDPAR instrument has not been evaluated in this population. Therefore,
the purpose of this study was to evaluate the validity of the PDPAR in quantifying
after-school physical activity in a diverse sample of fifth-grade children.

Methods
Subjects
Subjects for this study were 38 fifth-grade students (20 females, 18 males) from
two elementary schools in Columbia, South Carolina. Thirteen of the 38 students
(26.3%) were African American. The mean age was 10.8 0.1 years. Prior to
participation in the study, written informed consent was obtained from each participant and his or her primary guardian. The study was approved by the University of South Carolina Institutional Review Board.

+

Self-Report Instrument
A full description of the PDPAR instrument and its scoring protocol can be found
elsewhere (25). Briefly, the after-school version of the PDPAR makes use of a
standardized form organized into seventeen 30-min blocks, beginning at 3:00 P.M.
and continuing through 11:30 P.M. Thirty-five common activities, including sedentary activities such as television watching, are listed on the form, and each student enters the main activity in which he or she participated during each of the 30min periods. For each block, the student rates the intensity of the designated activity as very light, light, moderate, or hard. To help students select the correct level
of intensity, the instrument includes cartoon illustrations depicting activities representative of each intensity level.

Criterion Physical Activity Measure
Objective assessments of physical activity behavior were obtained using the Computer Science and Applications-Inc.-- (CSA) 7164 activity monitor (Shalimar, FL).
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The CSA 7164 is a uniaxial accelerometer designed to detect vertical acceleration
ranging in magnitude from 0.05 to 2.00 Gs with frequency response of 0.25 to 2.50
Hz. These parameters allow for the detection of normal human motion and will reject
high frequency vibrations encounteredin activities such as operation of a lawn mower.
The filtered acceleration signalis digitized, and the magnitudeis summed over a userspecified time interval. At the end of each interval, the summed value or activity
"count" is stored in memory, and the integrator is reset. For the present study, a 1-rnin
sampling interval was used. The CSA 7164 has been shown to be a valid and reliable
tool for assessing physical activity in children aged 10 to 14 years (23).

The study was conducted over 2 consecutive days during the spring of 1996. Before the start of school on Day 1, participating students were outfitted with a single
CSA 7164 activity monitor. Consistent with previous studies, activity monitors
were attached to an adjustable elastic belt and worn over the right hip. After receiving detailed instructions regarding the care and use of the monitors, students
were instructed to wear the CSA monitor until bedtime. On the morning of the
second day, the monitors were collected, and stored activity counts were downloaded to a personal computer for subsequent analysis. Following removal, students completed the PDPAR for the after-school period of the previous day. All
PDPAR assessments were performed in the classroom under the supervision of
two trained research assistants.

Data Reduction
PDPAR. Based on the activity and the level of intensity selected, each 30-min
block was assigned a literature-based metabolic equivalent task value (MET). MET
values were then averaged to derive an estimate of mean relative energy expenditure
during the after-school period. In addition, the number of 30-min blocks in which
relative energy expenditure was 3 METs or greater and 6 METs or greaterwere counted
to provide an index of participation in moderate-to-vigorous physical activity and
vigorous physical activity, respectively. (Note: 1MET represents the energy expenditure associated with quiet sitting 1 kcaVkg/hr or 3.5 ml O&g/min).
For activity numbers that required a write-in response (jobs, hobbies, and
other), a MET value based on the reported intensity of the activity was obtained
from "The Compendium of Physical Activities" (1). In situations where the combination of an activity type and intensity level was considered incompatible (e.g.,
the activity of meal and the intensity rating of hard), the block in question was
assigned a MET value considered appropriate for the given activity. If a student
made four or more incompatible responses, it was assumed that he or she did not
understand the rating scale, and the recall was excluded from the analyses.
€SMw't~onitnr~t~r~d@nute-by-minute
activity counts were uploaded to a software program written by the primary author for the d~;~~mimtionoftotal activity counts and time spent in moderate-to-vigorous physical activity (23
METs) (MVPA) during each 30-min time period of the monitoring day. Counts
were converted to units of relative energy expenditure using the regression equation developed by Freedson and colleagues (10). Total activity counts and minutes
of MVPAfor the entire after-school period were calculated by summing the scores
from each of the 30-min time blocks between 3:00 P.M. and 11:30 P.M.

-
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Relationships between the CSA and PDPAR outcome variables were assessed using Spearman rank order correlation coefficients. Spearman correlation coefficients were used instead of Pearson product-moment correlation coefficients because of the skewed distributions of both sets of physical activity variables. In
addition, for each subject, we calculated the correlation between self-reported MET
level and total CSA counts from each 30-min time block of the after-school period. The mean within-subject correlation and its 95% confidence interval was
then calculated using the Fisher-z transformation method. Significancewas set at
an alpha level of 0.05.

Results
Descriptive data for the PDPAR and CSAphysical activity variables are shown in
Table 1. On average, males reporteaexhibited higher levels of physical activity
than girls; however, only the difference with respect to vigorous physical activity
blocks (2 6 METs), as measured by the PDPAR, was statistically significant at the
.05 level. Self-reported estimates of vigorous and moderate-to-vigorous physical activity were similar to previous studies using the PDPAR in preadolescent youth (13,
21,24). Only one recall was excludedbecause of fouror more incompatibleresponses.
Between-subject correlations between the PDPAR and the CSA outcome variables are shown in Table 2. Mean MET level during the after-school period and the
number of 30-min blocks with activity rated at 2 6 METs were significantly correlated with the CSA outcome variables. Validity coefficients for these two variables
ranged from 0.35 to 0.43 (p < .05). Correlations between the number of 30-min blocks
with activity rated at 2 3 METs and the CSA variables were positive but failed to
reach statistical significance (r = 0.19-0.23). The mean within-subject correlation
between self-reported MET level and total CSA counts for each 30-min block was
0.57. The 95% confidence interval of 0.51-0.62 indicated that this association was
statistically significant at the .05 level (Table 2). Thus, not only were students somewhat able to recall the mode and intensity of the previous day's activities, they were
relatively successful in recalling the specific 30-rnin time period during which they
engaged in activity.
Table 1 Descriptive Data for the PDPAR and CSA Physical Activity Variables

Variable

Mean METs
# 30-rnin blocks
2 3 METs
# 30-min blocks
2 6 METs
Total CSA counts
CSA MVPA (min)

Group (N = 37)
M
SD

Males (N = 18)
M
SD

Females (N = 19)
M
SD

2.8
4.8

1.3
3.3

3.2
5.8

1.2
3.5

2.5
3.9

1.3
3.0

2.9

3.0

4.0

2.9

1.8

2.8

318085
43.1

197004
31.6

355550
48.3

240732
32.5

282592
38.3

141974
30.8
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Table 2 Spearman Correlation Coefgcients Between the PDPAR and
CSA Physical Activity Variables (N= 37)
CSA variables

PDPAR variables

Mean METs
# 30-min blocks 2 3 METs
# 30-rnin blocks 2 6 METs
Average within-subject correlation
between self-reported MET
level and total
CSA counts for each 30-min time block

Total CSA counts

CSA MVPA (min)

0.39"
0.23
0.35*
0.57'

0.43*
0.19
0.38*

(0.51-0.62)

Discussion
The PDPAR has been used in numerous studies involving preadolescent youth (8,
13,21,22,24). However, to date, no study has evaluated the validity of this instrument in children aged 11years and under. The present study evaluated the validity
of the PDPAR in an ethnically diverse sample of fifth-grade students. Our results
indicate that the PDPAR is a moderately valid instrument for assessing average
MET level and relative participation in vigorous physical activity in this population. However, the PDPAR does not appear to provide useful estimates of moderate physical activity in fifth-grade children.
In absolute terms, the validity coefficien for mean MET level and vigorous
physical activity were low. However, when compared to previous studiesusing accelerometers to validate self-reports in children (12, 16-20), it appears that our results
are typical and supportive of our conclusion that the PDPAR provides limited but
useful estimates of relative participation in physical activity. Sallis et al. (19) utilized
a single axis accelerometer to evaluate the validity of the Self Administered Physical
Activity Checklist (SAPAC) in 119 children (mean age, 10.9 0.5). The correlation
between Caltrac counts and self-reportedMVPAranged from 0.22 to 0.43. In a study
of 35 obese children between the ages of 8 and 12, Coleman and colleagues (5) reported a mean correlation of 0.36 0.35 between self-reported MET level and METs
derived from triaxial accelerometry. Simons-Morton et al. (20) utilized the single axis
accelerometer to validate their PhysicalActivity Interview (PAT). The correlation be-

+

+

P ~ W M ~ s ~ - 0 . 6 3 - a n _ d O _ 4 7 - f o r f i f t h and third-grade students, respectively. The slightly higher validity coefficients reported in that study are likely attributableto the PAI's structured interview format and
the use of activity records to aid recall.
Objective measures such as accelerometersare frequently employed as criterion measures of physical activity in validation studies (9,15). However, it is important to note that these devices do not provide error-free estimates of physical activity. Accelerometers do not accurately assess energy expenditure during non-weight
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bearing activities such as bicycling and may not be sensitive to many of the complex movement patterns exhibited by children during free play (9,23). Thus, while
our results underscore the need to exercise caution when using self-reports in children, it is likely that the our correlation coefficients are underestimates of the true
association between the PDPAR and CSA variables (18).
The magnitude of our correlations were substantially weaker than those reported by Weston et al. (25) for junior and senior high school students. This fmding is in agreement with previous validation studies in which validity coefficients
for self-reported physical activity were found to be higher among adolescent youth
than young children (2,17). Also of concern was the finding that the number of 30min blocks with activity 2 3 METs, an index of participation in both moderate and
vigorous physical activity, was only weakly correlated with the CSA variables.
This observation is consistent with the conclusion that individuals have difficulty
recalling moderate versus vigorous physical activity (7, 11). Alternatively, the low
correlations may have been, in part, a reflection of the activity monitor's inability
to measure commonly performed moderate intensity activities such as bicycling
and unstructured play and games. In any case, caution should be exercised when
using the PDPAR~O
quantify moderate physical activity in preadolescent children.
In addition to the problems associated with using a single axis accelerometer
device as a criterion measure of physical activity, the present study had several other
limitations that warrant consideration. First, logistic constraints precluded us from
administering the PDPAR on multiple days. When administering the PDPAR to students, it is recommended that participants be allowed to complete a "practice PDPAR"
in order to become more accustomed to the assessment protocol. second, we cannot
rule out the possibility that wearing the activity monitors on the day prior to the recall
may have positively biased the results by increasing subjects' attentions to their daily
activities. Lastly, our relatively small sample size precluded us from exploring potentially important gender and racial differences in validity coefficients.
In conclusion, the PDPAR is a moderately valid self-report instrument for
quantifyingrelative participation in vigorous physical activity and mean MET level
in fifth-grade children. However, substantial caution should be exercised when
utilizing the PDPAR to quantify moderate intensity physical activity in this population. Future studies should evaluate the validity of the PDPAR in elementary
school children using a variety of objective methods. Direct observation or a combination of three-dimensional accelerometers and heart rate monitors may be particularly effective. Additionally, future studies should assess physical activity over
multiple days and have sufficient sample sizes to examine the validity the PDPAR
in population subgroups defined by age, gender, and racelethnicity.
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